LCD DEFECT IDENTIFYING APPARATUS 



BACKGROUND OF THE INVENTION 

Field of Invention 

5 

The present invention relates to a defect Identifying apparatus. More 
particularly, the present invention relates to a defect Identifying apparatus in the 
LCD manufacturing process. 

10 Description of Related Art 

The production yield of LCD monitors is critical to the manufacturing cost. 
High production yield not only reduces the manufacturing cost but also 
becomes an important index for comparison with competitors. High 
15 production yield lies in a high-quality manufacturing plant. The criteria for 
the high-quality manufacturing plant include well-trained technicians, 
discipline, well-maintained equipment and defect analysis. 

Of all the criteria, defect analysis is the most effective way to improve 
the production yield. Conducting defect analysis can prevent yield loss due to 
20 the same cause. More particularly, defect analysis is favorable to a plant with 
hundreds of complicated manufacturing processes, such as semiconductor 
foundry fabrication, DRAM manufacturing and LCD (liquid crystal display) 
manufacturing. Some corporations even have a department in charge of all 
defect analyses. 
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Currently, defect inspection equipment 10 (as illustrated in Fig. 1) is 
employed to identify line defects or pixel defects on LCD glass substrate 12 
disposed on a platform 14 in the manufacturing process thereof. When a 
defect is located, it needs to be marked manually by an engineer. Although 
5 defect inspection equipment includes a computer recording the location of 
defect, technicians can't recognize defect without marking. Thus, it takes a lot of 
time to relocate the defect and identify it with a marker after the LCD glass 
substrate is taken out. When a larger LCD glass substrate is processed, the 
glass substrate is too large to mark manually. 

10 

SUMMARY OF THE INVENTION 

The present invention is directed to an LCD defect identifying apparatus, 
satisfying a desperate need for accelerating defect marking. 

15 It is therefore an objective of the present invention to provide an LCD 

defect identifying apparatus so as to enhance defect marking efficiency. 

In accordance with the foregoing and other objectives of the present 
invention, a defect identifying apparatus functions to mark the defect location, 
obviating the need for manual marking in the LCD manufacturing process. The 

20 defect identifying apparatus includes a microscope and a defect marker. The 
defect marker is fastened to a base of the microscope. The defect marker 
includes an ink jet and a support frame. The support frame is employed to fix 
the ink jet to the base of the microscope. The ink jet should be positioned 
between an objective lens and its focal plane so as to avoid scratching the LCD 

25 substrate. 
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In general, the defect identifying apparatus can accelerate defect 
marking and analysis procedure. Defect analysis enhancement can contribute 
to yield improvement. In addition, the defect identifying apparatus can be 
manually operated or remotely controlled by a computer equipped with a 
5 software and inspection camera. 

It is to be understood that both the foregoing general description and the 
following detailed description are by examples, and are intended to provide 
further explanation of the invention as claimed. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a further 
understanding of the invention, and are incorporated in and constitute a part of 
this specification. The drawings illustrate embodiments of the invention and, 
15 together with the description, serve to explain the principles of the invention. In 
the drawings, 

Fig. 1 illustrates a perspective view of a conventional LCD glass 
substrate defect inspection equipment; 

Fig. 2 illustrates a perspective view of a defect identifying apparatus 
20 according to one preferred embodiment of this invention; and 

Fig. 3 illustrates an enlarged detailed view of the area indicated by 
dashed circle 30 in Fig. 2 according to one preferred embodiment of this 
invention. 

25 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Reference will now be made in detail to the present preferred 
embodiments of the invention, examples of which are illustrated in the 
5 accompanying drawings. Wherever possible, the same reference numbers are 
used in the drawings and the description to refer to the same or like parts. 

In order to enhance convenience for defect identifying, a defect 
identifying apparatus is installed on an inspection equipment. If there is need 
for identifying line defects or pixel defects on an LCD substrate, a defect 
10 identifying apparatus marks the defect right after inspection and then the LCD 
substrate can be sent immediately for analysis. The defect identifying 
apparatus can be controlled manually or by software operated by a computer. 

Fig. 2 illustrates a perspective view of a defect identifying apparatus 
according to one preferred embodiment of this invention. The difference 
15 between conventional inspection equipment (illustrated in Fig.1) and the defect 
identifying apparatus of present invention is the defect marker 26. The defect 
marker 26 is installed on a base 25. The defect marker 26 includes a support 
frame 28 and an ink jet 27. The support frame 28 functions to fasten the ink jet 
27 to the base 25. 

20 Fig. 3 illustrates an enlarged detailed view of the area indicated by 

dashed 30 in Fig. 2 according to one preferred embodiment of this invention. 
The ink jet 27 can pour a jet of ink on defect position rapidly right after 
inspection is concluded. The objective lens is adjusted up and down while 
searching for focal plane 32. The tip of ink jet 27 is positioned between 



objective lens 20 and its focal plane 32 such that the tip can avoid scratching 
LCD substrate 22 disposed on a platform 24. 

Referring Fig. 2 again, the defect identifying procedure begins with 
searching for and inspecting a defect location. The next step is marking the 

5 defect location by means of ink jet 27, during which time the defect can be 
viewed clearly by the objective lens 20. In practice, ink jet 27 can be manually 
operated if the LCD glass substrate 22 is smaller, such as a third-generation 
LCD with a size of 550mmx670mm. Because the LCD glass substrate 22 is 
smaller, the distance between inspection camera (not illustrated in Fig. 2) and 

10 objective lens 20 is shorter. If the LCD glass substrate 22 is larger, such as a 
fifth-generation LCD with a size of 1100mmx1 300mm, the distance between the 
inspection camera (not illustrated in Fig. 2) and objective lens 20 is larger. 
Thus, ink jet 27 may be operated by means of software installed in a computer 
equipped with inspection camera. 

15 According to the preferred embodiment of preferred invention, the defect 

identifying apparatus can accelerate the defect marking and analysis procedure. 
Defect analysis enhancement can contribute to yield improvement. In addition, 
the defect identifying apparatus can be manually operated or remotely 
controlled by a computer equipped with software and inspection camera. 

20 It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present invention without 
departing from the scope or spirit of the invention. In view of the foregoing, it is 
intended that the present invention cover modifications and variations of this 
invention provided they fall within the scope of the following claims and their 

25 equivalents. 
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